The purpose of this paper is to obtain a fractional Black-Scholes formula for the price of an option for every
. For this purpose we will first prove some results regarding the quasi-conditional expectation, especially the behavior to a Girsanov transform. We will also compare our results with the classical results based on the standard Brownian motion and we conclude that in the case of the fractional Brownian motion the price of the option no longer depends only on t T − . 
Introduction
The self-similarity and long-range dependence properties make the fractional Brownian motion a suitable tool in different applications like mathematical finance. (Lin (1995) , Decreusefond and Ustunel (1999) ) it was proven that the market mathematical models driven by
could have arbitrage (Rogers (1997) ). The fractional Brownian motion was no longer considered fit for mathematical modeling in finance. However after the development of a new kind of integral based on the Wick product ( Duncan, Hu and Pasik-Duncan (2000) , ) called fractional Ito integral, it was proved ) that the corresponding Ito type fractional Black-Schools market has no arbitrage. In the same paper ) a formula for the price of a european option at 0 = t is derived.
The purpose of this article is to extend the formula for every
. We obtain risk-neutral valuation formula and a fractional Black-Scholes equation. We will also analyze the sensitivity indicators. This paper is organized as follows : in Section 2, we remind some results on fractional Ito integral, in Section 3 we prove some results regarding the quasiconditional expectation, especially the behavior to a Girsanov transform, in section 4 we apply these results in the study of the european options.
Background
In this section we will present some result we will need for the rest of the paper. For more aspects on these maters you may consult the fundamental papers concerning fractional Ito integral (Duncan, Hu and Pasik-Duncan (2000) , ).
For a fix 1 2 1 ,
where 
and
we define the Wick product of F and G by
We have that
The fractional white noise
Lemma 1.5 (Geometric fractional Brownian motion) Consider the fractional differential equation:
We have that:
For the definition of the space 2 , 1 φ L and of the Malliavin derivatives
consult . Lemma 1.6 (Fractiona l Ito formula) Consider the fractional differential equation: 
Define a probability measure μ on the σ -algebra
the space of function that are symmetric with respect to its n variables and
We define the iterated integral: 
We say that a formal expansion 
We say that a
Lemma 1.10 a) 
Some results regarding the quasi-conditional expectation
If follows that:
where h is the inverse Fourier transform of the product between Using the fact that the Fourier transform of a convolution is the product of the Fourier transform of the two functions it follows that 
Proof:
Again we will denote by fˆ the Fourier transform of f .
We have
On the other hand
The result follows from 3.10 and 3.11
q.e.d.
Applications to Mathematical Finance
Consider a fractional Black-Sholes market that has two investment possibilities:
1. a money market account:
where r represent the constant riskless interest rate. 2. a stock whose price satisfies the equation:
where 0 , ≠ σ δ are constants. have shown that this market does not have arbitrage and is complete.
Under the risk-neutral measure ( µ ) we have that: 
of an european call option with strike price K and maturity T is given by 
Proof:
Consider the process ( ) ( ) We will first derive a general formula. Let y be one of the influence factors. We have 
